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Figure S1. 1H NMR spectrum and the corresponding structure for the priori designed SDA 1-methyl-3-(naphthalen-1-
ylmethyl)-imidazolium cation.  
 
 
Figure S2. PXRD pattern of SAZ-1, which compared favorably with those obtained for CIT-13 and NUD-2 
  
2 
 
Fig. S3 SEM images and corresponding EDX analysis of (from left to right) the germanosilicate SAZ-1, hydrolysed SAZ-1 
and daughter zeolites IPC-15 and IPC-16. All showing the characteristic rectangular morphology of the parent and daugh-
ter zeolites. EDX analysis also confirming the presence of germanium within SAZ-1 and its subsequent removal in hydrol-
ysis and its lack of presence in IPC-15 and IPC-16 (EDX results given in atomic percent). 
 
 
 
 
 
 
Fig. S4 TGA curve under air flow shows a weight loss of about 24.8 % this is generally consistent with that seen for zeo-
lites. 
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Fig. S5 13C NMR spectrum from SAZ-1 (A) showing the intact SDA is within the zeolite. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S6 A. Blown up images HADDF STEM images of SAZ-1. The 001 direction showing the presence of well ordered 14 
ring pores formed by the connection of the silicate layers with D4R units 
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Fig. S6 B . Blown up images from HADDF STEM in the 110 direction  showing the large amount of density looking 
through the layer and D4R units, this also shows the disorder present in this direction primarily caused defects in crystal 
growth.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S6 C Blown up images from HADDF STEM in the 010 direction (E and F) showing the strong presence of the silicate 
layers, but a blurring where the 10 ring pores should be indicating the disorder present in this direction caused by the 
ability for the D4R linkages to be disordered in the 010 and the 100 directions as is indicated by the single analysis.  
 
Fig. S7 Pawley refinement of SAZ-1P from synchrotron data showing the Experimental PXRD (Black), Calculated (Red) 
and Difference (Blue). The fit was good despite the inherent disorder expected from such a lamellar structure as SAZ-1P, 
which provided minimal data to refine against. The Rwp= 0.94 % and Rexp= 0.63 % for the cell Cmmm a= 22.274(3), b= 
13.6359(5) and c= 4.9708(6). 
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Table S1 Shows the surface are attained for SAZ-1 and it’s derivatives. Clearly showing the loss in surface area after the 
disassembly of the d4r to form SAZ-1P, then the further loss of surface area after further reduction of the interlayer dis-
tance during the formation of the direct O-linkages and the daughter zeolite SAZ-2. The data also shows the increase in 
surface area as the interlayer distance is increased with the addition of s4r linkages between the layers and the formation 
of IPC-16. 
 
 
 
 
 
 
 
 
 
 
Fig. S8 shows the adsorption isotherms attained for SAZ1 (black), IPC-15 (red) and IPC-16 (blue). 
 
DFT Calculations 
Structures of SAZ-1, IPC-15 and IPC-16 zeolites were modelled theoretically using DFT and FF methods. The DFT struc-
tures were optimized periodically without symmetry constraints using PBE1 functional with D32 dispersion energy correc-
tion and PAW approximation3 as implemented in VASP-5.3.3 program suite.4 The energy cut-off was set to 800 eV and 
Brillouin zone sampling was restricted to Γ-point. All structures were also optimized using Sanders-Leslie-Catlow force 
field5 implemented in GULP-4.0 program6, 7, both without symmetry and with highest possible symmetry for each struc-
ture. A LID criteria analysis8 has been performed on the most stable zeolite structures with P1 symmetries. All three zeo-
lites fulfil all of the LID criteria. Furthermore, the high-symmetry structures were compared with the theoretically pre-
dicted zeolite structures in the Bronze database at hypotheticalzeolites.net.9 The Bronze database contains zeolites with 
maximum of six symmetry unique T sites; therefore, it is only meaningful to search IPC-15 zeolite, for which the match 
was indeed found (Bronze database entry 65_4_663653). 
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Sample Surface area (m2/g) 
SAZ-1 257.94 ±0.72 
SAZ-1P 158.68 ±1.95 
IPC-15 148.19 ±1.27 
IPC-16 170.06 ±1.01 
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